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(54) ELECTROSTATIC CHARGE IMAGE DEVELOPING TONER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a toner having excellent release property, wide fixing temp, 
range and excellent blocking resistance with which stable images can be obtd. in various 
environments. 

SOLUTION: The toner contains at least a binder resin, wax and a charge controlling agent. The 
THF(tetrahydrofuran)-soluble component of the toner has 2 x 104 to 1 x 106 Mw (weight average 
mol.wt.) and 2 X 103 to 1.5 x 104 Mn (number average mol.wt.) with Mw/Mn=3 to 200. The binder resin 
contains styrene-butadiene copolymers. The wax is prepared to show such properties that in the 
distribution of carbon numbers measured by chromatography, the quantity continuously changes with 
the carbon number and the region where the quantity continuously changes ranges >10 carbon 
numbers. The charge controlling agent consists of particles of a crystalline compd. having at least one 
peak with <1.0 (deg) halfwidth in the scattering intensity curve by the X~ray diffraction with a CuKOf 
line in the range from 3 to 30 of 2 0 (deg). 
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^ [0 0 7 9 ] SfcTiB (B) s:-es^3n€>i>:i--;HS : 

[0 08 0] 
[It 2] 

<^)-0-9l'0>y^H (B) 



(5**, R- «-CH, CH, -X« 
[0 0 8 1 ] 

[^b3] 

CHs 



-CHj- CH-Xii-CHs- C- 

I 

CH, 

x' . y' »0JW±©SI^*»), K-o. x' 

+ y' (D^lSifilKO- 1 o-e$>.|>) *iW6n-S.„ 

[0 08 2] zmomf&^ti^xu. m^\tyii}m. 

T;t/+;i/i>^7^;v : n - •fe-;i'3/%i7K, n - ¥7" 

i&mT}l=¥)i'S.:^7- 

[0 08 3 ] t/c. 5i?«l^^<!:Lr*>flii< 3ffi«±©T 

[0 0 8 4] 3ffi«±©^ffiTJU3-;l/fiS^JiLr(3:> 
mtfVJUfh-;!/, 1. 2, 3. 6— ^^•9->7^hU 

1. 4-v;i'tf^f>. "-i^rSfxyxy h--;k 
•-<>5?xy;^y h-;i/, b y-^>^x y x y 
1. 2. 4->^^f> h y3f";i'. 1. 2. 5--^>d?> 
hy^-ji/. i^yizp-;!/. 2 -y5'Ji'7*n>'N-> h y:t 

-Jl'. Z-^^^^U-l. 2, 4-y3?>hy:t--ik h 



y-><g=-a--;i'X^>, h y yg=•^-J^7'o>'^•>> i. 
20 3, 5- y v\^h'u=^'^'^>-^>mii^m-fhtii>, 

[ 0 0 8 5 ] 3 ffiJil±©^ffi*;l'^'>MlSc5><!: L- 

rii, w^tf h y ^ y y vm. fn^ y ^ hK> i . 
2. 4--^>-fe*>h y*;wjK>K. 1.2. 5 — ^>-fe' 

> f- y;^;U^">SE. 2, 5. 7 -i-y iiU>hV:^)l^ 

1.2, 4-i'y^\y>hV:^)V^>m. 1. 
2. 4-y^> h y :^;;W;J<">®^. 1. 2. 5 
hy*ji/!K>K. 1. 3-y:<7;i'7K=^^e^;u-2-^5^;u 

1, 2, 7, 

30 v*;i'#>®, x>4<-;PHSi*M. RO'cne©^* 
iBKT-'l'+^l'XXT^jl' : 

[0086] 
[^b4] 

HOOCCH - X - CHCOOH 

I I 
HOOCCHa CH3COOH 

l^5~3 0©T^l'4^U>»X«T;l'er::.l,>a) "Cato 

[0087] tfc. :$:^oMmmmicm('^t;>n?>4( y 

xX-r;HIJfll©T;l'3->'l'^^5'i Lr{i4 0~6 Omo 
1 %. JfS; 0< «4 5-5 5mo 1 msS^i L-r« 
6 0~40mo 1%, $?*L.<{i55~45mo 1%-C 

[0 0 8 8 ] 3ffi«±©^ffi©^^«. -^la^^ 

© 1 ~6 0 m 0 1 %r-*-2, C I 4ifiF* L/l^„ 

[0089] *^BjJc*5i,^rffli,^e.n^.ig««i)iiis. ^ 
50 flitt. W^JM*. i'y-x>i^tt©A>6;^5^b 



15 

g <:*/^>^<g#;,#J »*L/< »5 0~7 O'C-C* 

So 

[0 09 0] iMfmmm h ■r-cDm-^it. mmmmt l 

[0 09 1 ] h:^-©THF (7"h5t FP7^» nj 

(Mw) X 1 0'~ 1 X 1 0»-CS)0> L/ < 
«2 X 1 0'~8 X 1 O'-C*^. Efcjf $ 0 < « 2 X 1 
0'~7X 1 0'-C*0, (Mn) *!2x i 

o'~i. 5 X 1 o't?ibO , b< X 1 

1. 2x 1 O'-C*?). ||iCiff*L/<{i3x 1 0 = ~1 X 
10*r*«J, Mw/Mn3&S3~2 0 OrftO. ilfJU 

<«3~1 50-C$)D, M(C5fSL<(i3-l OOr* 20 

[0092] mm^n^m. (mw) *i±geftHJ:«3;*c 

[0093] (Mn ) 3&s±fa«H<fc ») 4>:^ 

[0094] Mw/Mn®ffi7&s±l51BHJ: 

[ 0 0 9 5 ] :4^^K:*Jl»r. ht^-CGPCtcJcSi' 

[0 0 9 6 ] BP*., 4 0°C©t- h5^-t.>^>'c|3-C;?77A 40 
THF <f-h^fcKU77» 1 m 1 ©dfej*-CSfe 

THFi«*4?^?r*^i 0 0 y laAuraij^-r.^., 
a»4©^^s?S'j^(c *) jfc -3 r » , i**4©*-r -s^3-^s» 

fc. *^*^f'p^ffl©^i»!}<';^^u>i^l4iLr(*, 

«y-tt$s[^o»> BgfD«Xtt$i©^T-**U X 
10' -10' «g©*>©4ffll^ :i>«c< t*>l O^m 



!^^¥1 0-3 1 9 6 2 8 

AiUrjJ, rfilS©*;';^9'b>^^JU:^7^A?:1S^ifi 
^■a€>©*5^< . *ftl;t«BSW^Xtti^© s h 0 u d e X 
GPC KF-8 0 1, 8 0 2. 8 0 3. 8 0 4. 8 
05. 806. 807. 8 0 0 P©«^-B-¥>, «y-tt 
*!©TS KGe 1 G 1 0 0 0 H (Hx J , G20 00H 
(HxJ . G3 00 0H (H,J . G4000H 
(Hxi) . G5000H (Hxi) . G6000H 
(Hxi) . G7000H(Hxl), TSKguardc 
0 1 uinn©ffi^-ti%W'2>Ci*i-e*-2.„ 

[0 0 9 7 ] tfc. u.mmr(Dj:^t,ci,ximti. 

[0 09 8] t«l4*THF*{CAn, f^HSfBLfc 

%^m. i^LTHF^^<il-tf (Si»4©^-f**^^c 

H F it^'N ©gjgB#PBl*s 2 4 B#Paiii± i J^C S J; ^ K f -6 . 
-€•©«« •9->:r;l/«iii7^;l/5r- (^T1f-fX0. 4 5 

Mm-O. bum, m^U. v^'>'3';-r^;^^H-2 
5-5. mv-^tsa, i+i^nr'-^ :xi72 5 CR. 

«rjiji$-a-fcfe©^. GPC©St»4<!:-r-5, i;/csm?S 
m*- «BtSfe»5&S0. 5~5mg/m 1 i^cSJc^fcsB 

[0099] *:^© ^:^-4'^c»±fB|g«W8ifiS^© 

fifecc. ig*S«ttBlig^©^W*=f;Oii>^ci^f!l^-c«T© 
^fc,^!|?J?:$W§-ttT4>Ml.^ 'J !¥■ 

yi;^7-i;u. ^•;'t7W^»>> 4<';t5F> 

[0 1 0 0 ] *^B^CCfflC^6nSJ114<*<!:L.-Ctt. vd/ 

.^NVUh. ffiiS, y;Uvj:.>i7A. 5ltl^. -fe 

xhn>?-'t7A, >'<';'t7A, 

*S8« ^tfy-^A. -<>i;"?A. ss. T>5^*>. f 
xvx, *©^*^#tf!ltt^)lK{L!^-?'Cne.7aR?r 

^^ffll-^en. l^«^1-©mraiU:rcJ;^^C7c*?:l5)B${c$* 
urc>*fe©<) Alliens. 

[0 10 1] :$:^B^(c*il,i-rffll,iP.n-&ei4f*»> Si^ 
;y'XSR«)i(C<i:SBETtb*M«ibr l~4 0m^ / 
siimi^h<. 3e.KtJ3-20m^ /g*sW*L'<. 
M*U<»5~15m' /gr*S. ^fl814<*©fiaffiBS 
{tiUtrii. 7 9 5. 8 kA/m©eJ»r4 0- 1 5 0 
Am' /k g*^$fi U< . $6(cSf*L< (*5 0~1 2 
OAm' /kg, MS L'< »6 0~1 0 0 Am' /kg 
-C*S. as/cglSfia^tiLTtt, 7 9 5. 8 kA/m© 



(10) 
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<«3-20Am' /kg. U < 4 ~ 1 0 Am' 
/kg-C*^. 3 64<:. mm*(Dtmt)tOXii. 7 9 
5. 8 kA/mOeiir4 0~2 0 0 kA/m*iJfi;L 
<■ ?6fcSfS L< tie 0-1 5 0 kA/m, S$U< 
«8 0 - 1 2 0 k A/mr*?), eft<*CD¥l^if4T-S <t 
OTW, 0. 0 5-0. 5Mm*55ftb<, ^6{C» 
0. 1~0. 3 umi^0tVi,^. 

[0102] ±nmm^i ^:^-4^(c^*$■a■^,a^L' 
xi,t. mmmmi 0 ommmcMb. 2o-2oo*« lo 

SP*^if3:L/<. 3e.4CfiF$l^< {$3 0~1 5 omSSU. 

[0103] :^^Hj(cfcc^T, m&woi^mR^^^m 

JSa:t>ff-vsM-3S - 1 5 (muzJI (») «) micj: 
XttiS) *fflt»rSl*:y:^K2e{Cj:»3a!lSL. BET^ 

[0104] *«Hj© h :^-(cW. ^«*IJ»SIJ^BB^ 

[0105] :^Bm(Dh-r-ic^m^tL^mwmi 

l:9-^^«{cMSR7C3S?r2ffl«±Wb. l^fp<D^ 

*IS*U~1 0 Olir*!?, CuKai^?:ffll^/cXi^InI 
jTr> 2 0 (deg) 3~3 0CD«5H-Cff ^n^SmSi 
Sfti|R{C*Jl»-C« 1 . 0 (deg) «Tr & 5 30 

[0106] ±fe#«*(jiii]iafij*s, i ^^tpicmmji^^^ 

4~10 0ffl, 57^L<(il 0-9 Offi. BiC^$L/< 
(* 1 0 ~ 8 0 MW-r S C i (c J: f) , fltjgWtc^Sfc 

[0107] ±iB^«cfc D «-rn^ i , ^mmc^b 

[0 1 0 8 ] CCfC*iW^i|£ffli|iS (Fu 1 1 Widt 
h at Half Ma x i mum : FWHM) i 

ci^W^o HI OCci¥b<^-r. HlOtctjc^r, f 

i-rSi. X.. XkJCfclr^T. ^e-©l/2r*Sh/2 
©<i%<b?., -?-©<!:*©Xk-x.©tS3{»5#ffi*i-C*^. 50 



10-319628 
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[010 9] D->^)i'ifim^mt^<mf-'c$>i>m^ 

dCit. f - i^'CD^^mmt^ 1 . 0 JiiTT^) S f - ?:i!>^c 
f-i'©ififfii»s*il. O&itictj: 

■To 

[0110] ^J^IJ. ±iE^^S:Slfc-rte^tt©)f4^^© 

i^ftij8p»ii Lxi;ir<Dmmifi0t t < ens, 

[0111] h >; 7 X 3? ^-ft^il^ : v^}y:z.x.)\, 

^v-Mt^. i^T-i^>{b^tj. tF^y^-fb^ 

[01 12] 2|s^?aK:*Jli-r, tuiS!^^©'7 5';3^«!:± 

7t)5^# e.n, jSiR3^«©ffl;i e>n/cftn/c^i^t4© f - 

[0 1 1 3 ] Mic, ±Mmwmmim^Bmt-^^o:)iSL 

[0114] ±im^im^\^vi--i<c^^^^^i3-}t 
<tb-r«irfeL/fcj:^>{c, F:^-rtgi5{c^j]a-rs*a 
(1*181) t9mri>iomifi»>^. c:ne.©?t«f(i«BWj© 
«fflSiur«, ite«i^ii©a^, fi©8itt]^j©*jfc, 

©■c, — «e«)icKg^$ns*>©-c«^cci*5, 5f$o<« 

«^«J!il OOSSSPCcJtU-CO. 1~10SSS|5< J: 

»)*tf$L-<«0. 1 ~5SS5|5©ffiH-r'fflt,iP>n.S„ s 

fc. if?^-rsti^ii. sg^i^iii 0 o«agi5{c>Pfur 
0. 0 1-1 0*Mg|5*W*U<, ^*y-ys* 
-Fl-WtC F :f-*ft^ffi{cH«Slf -5. ib©j5Si** bt». 
[0115] X^B^«it)SW«, Cu©!|$ttXi^©K 



19 



[0116] *^H^-cffli^e>n-5 h 'J:7^^;i^^^?>'fb 
[0 1 1 7 ] ^fc, :$:mm-cmi^hti^ h ';:7i-;Uy 

[0 118] *^B^t?ffll^6ti.5> h y yx^;U^^>'fb 10 

b /c»»4-C* »3 . S.e;^^tl^a{c J: ») #I5£ ? n -5Bd8I»I» 

■CCD&S:9'Wcfci,i-C. 3. 0 y m;:(TcD^telS?:W b 

1. 5/LtmJ&(T. ?6.K:Jf3;L< »1 . 2Mmt^T-C* 
ttCi^—iC'^Wl.-r -S C i *3-C * , h :^ -&-?^©^m*^S 

*ft-7-(cJ;or^«tt{c«6-o#*5-f 20 
■C^«;Fm ttj:K>. tftSffiT^ * tc i^s^fe D -5 <fc ^> 

[0 1 1 9) */c. *^(c*j(,»r». iKtS^i&ttMffi 

d?>'-;l/©;^/x^f ^-;l/jg-^ig?^5 Om 1 iC-y->7VU 

5 ~ 1 0 m gjni. m'^mm^mc-c b'^m'^mk. m 

im^'Cj'W^lM ( 9 6 0 r p m ) BfllSiSlT. 0 ~ 1 

0 umRai 0 um^m^i>i>(DtLZ. 1 /im^PST 

Lxit. m«cAPA-7oo mm*tm) t^mmv 30 
-m^ (1) f' R, 



(li) mmW- 1 0-3 1 9 62 8 

20 

* [0 12 0]3s/c. *f6?B-effl(<>6n-Sh ';7x^;uy 
wm*M:^-SiKL-T-*^3%iaTr*0> »*U<»2. 0 

T-*(c$W$n!i:C^jeSS©4>©*i3feDM< . h:^-f4^^ 
©S»F^«*ffi«b/c«5> b:^-©SSI^«#-^ 

[0121] h vy^-)Vjt^>it-^<oi — ^mt^ 

^<omm7i<Mmic. u-+'fbS'J©*?§}t^^JDL/r u 

{b^j©*?§«5:i^iin u rix -+af4?rf*®ai^4©»ffifc 

K©*?§tt^SCK, 7xD'>T>. 7x';jxT>©J;^ 

ic. ^^#t4©^m^i:l»lIi©14K*5P«(c^n-5Ci(c 
[0122] 2|s:«ig(c*jt,^r. lt«$iJt9?5iJi H U 7 

^yit^^m^^^^m^. tib— sast ( i ) -c 
«3n.6fc©*w$u<fflt^e>n-5. 

[0123] 
[^b5] 



N 



V Rb 
R.-^ 



[Sicfi. Ri. Rz, R,. R,, R,, R,«, §^si,uc 

^©T;l/+;l/ax», K»4> b < t4*aEjft©T U -^i- 
a***D-r. R,. R,. R,«, S>!7St,>{C|g— -c*>s 

^t>. t-'ym^^>. v>m4*>. 7m^t>. w 



N 

/ \ 

R 8 R I 



:i-n;J<U- h^w:t©^^:t>«:^-r. ] 

[0124] — Ift^ ( 1 ) -C^?n-5<fc^!^©Ai*^* 
Ji{TfC7K-?-*5. *»?B*RR^-r.5fc©-CWfj:l». 

[0125] 




[0128] 



50 [{b9 ] 



23 



(4) 



(13) 



i P r 



NH 



i P r 



NH 



1#gfW 1 0-3 1 9 6 2 8 
24 



i P r 



[0 129] 



[0130] 



(5) 



(6) 



C 



* * [{bi 0 ] 

C 2He 

NH 

h 

+ 





OT To: 



NH 
\ 



C 2 Hs 



B F4" 



^ [<bi 1 ] 



9 

NH 




+ 



NH 




NH 



CH: 



OH 



[0131] sfc. :$^^Mvmmmmmt ur >f 5 

TiacD-HSS (2) ~ (5) 

[0132] 
[fbl 2] 



-jis^c: (2) 



50 



R3 CH2 R4 



(14) 



25 

(SC*. R,. R,. R,. R,»*l^ll^. T)l"^)m. 
[0133] 

[{1:1 3] 
-USt^ (3) 



!|$ia¥l 0-3 1 9 6 2 8 
26 



* -HK^C (4) 



Re R7 ^ 



Zn 



/Re R7 N 

Re 



ZnXz 



[0 134] 
[jbl4] 



\ Re / 
(S;*. R,. R.. R,«^n^n*I^Jl^. T)V^}U 

10 ^»*/clilffiO-f:i->^»*a-r. ) 
[0135] 

[^bl 5] 



-HS^ (5) 



R. 



R. 



Rio 

-CHaCH 



NH, 



NH, 



r. -en-eni^i— f*.or*>M!&-pri,»rt>m< . r, 

[0136] *#6BJ{c*ilir, 5' 5';^CC± 

sB-jis^ (2) v^:^tii>^zif^/--}immi^^mm-r 

[0137] iSB-f 5 ^y-Jus|j»«c»i;5:©<k^K:L,r 
[0138] id^-/-;^^^m<i:L/r. Tie-«ftS; 



[0 139] 
[^b 1 6 ] 

-HK^C (6) 

Re 



HN. 




30 



[0140] WaiUfct>©%««b. 7K?ftl,>L./cf*-C. 

ricwL*}m><o^m$^^t8.ott-i&^ (2) ~ (5) 

[0141] 
[ikl 7] 



(15) 



27 



^mW- 1 0-3 1 9 62 8 
28 



ftC CH,. CHs C2) CH. CH, 



C9) 



HN. 



CiiHaB CiiHaa 



H,C CH2 CHa 

CH, CHi 



HiC CIL 
\ 

C2HB C2H6 



) — ( 



Y^ 

C15H31 CisHsi 



H.Q CH, CA 

CiiHaa CliHss 



CHa 



ILC Oft 

~'y^ ^y^ 



'^S) C»El6 Cli Got 

CgHis CsHls 



HN. 



>CH CHz 



ci^ 

cu<C 



(10) 



H, 



HN 



CH, CH» CHa 

CiaHz7 CisHz? 



HN 



[0142] 



40 [{b 1 8 ] 



ZnCU 



ZnCla 



ZnCU 



ZnClj 



(16) 

(12) 



10-319628 

30 



(14) 



(16) 



(18) 



(20) 



Zn iCiyX))t 



CH3 




ZnCU 



CaHs 




ZnCl, 



HN. 



CH3 




ZnCh 



CH 
/ \ 

H3C CHa 



HN, 




Zn (CHsCOO), 



HN, 



CHs 




Zn (CHaCOO)* 



C17HS6 



40 UtlQ] 




[0 144] 



Ut2 0] 



(18) 



33 



C29) 



CHzCHz f \ 



NHa 



mmW- 1 0-3 1 9 62 8 
34 



(30) 



/=\ 



NH2 



CitHss 



NHz 



C31) 



N%v - CHzCHz / \ 



NH2 



V 



NH, 



C32) 



.N-CHaCHz 




NHz 



NH2 



(33) 



Ns^^N - CH2CH2 \^^^ 



NH, 



[0145] -Mic, iiELfc'i' 5 ^v-jimmmt, 
mmw^mi&m ( d 4 ) t<»o. oi~i5m 

[0146] i^mmmt. hi-- 10 osasp^c 

>!tL/-r»*0< tiO. 0 1~20. 0S*IH5. 

b<ito. i~io. omm^. M*L<wi-5i 



-m: (7) 



[ 0 1 4 7 ] *^B^T?w^t(Jfflimi LTi^T-t^ 

Mb^^rffll^Si*^, TfBO-«ftSJ (7) raStlS 

[0 148] 
[^t2 1 ] 



40 



Rz 
R3 
R4 



N- 



C = N-R6 



•=-Jl/». TU-^ua^ r'y)V=ir)Vm. '^f-PlRS^S^ 
[0149] OT(C. *|g|8{CfflO-S-«^ ( 7 ) 



50 t>i*i^mmmmm<oM:Wmi:nk-ri!fi. 




[0 15 1] tfc. :^mmvmmmmMtL-c\z k^v 

Wb^^ffll^-Sil^. TIB©— (8 ) ~ ( 1 0) 



[0152] 
l<t2 3] 



(20) If M¥ 1 0-3 1 9 62 8 

37 38 

-m^ (8) 

Ri! Ri 

CH = N-N-<g) 
Rs 

{^cf. Rx, R,. R3. RJi*«M^. ^S!Bcl~3 * (^clJ, A r ^ T>h7-t2>BI> 

;i.+;vsx»-^>t;ji/S^^t>-r. ) 10 )vm^mt>-t. ) 

CO 1 5 3] [0 154] 

C^b2 4] [{b2 5] 




Ar-CH = N-N— 
R 

-jK^ (10) 



R? Re 



CH = N-N-(g)-( 

Rb CH2 



R.. R,. R,. R,»**ji-?-, m.mm.i'^B 



[0155] liiTK:*^HJ-Cffll^?,-j!KK ( 8 ) fiS 

^(10) -cm.t>tni>wmmm<om^m^n-st, 

[0156] 
[^1:2 6] 





[0157] */c. *»WTltat(iapmi Ur. hVT 
i^>{t^!8)^fflt,»5«^. TS©-J|ftie (11) r«t> 

[0158] 
[<k2 7] 



(22) i^mW- 1 0-3 1 9 62 8 

41 42 

(11) * -T) -catjsnsT 5 ymxitrnmr s y» : t)v=i^ 

y^s-/ ' » : -NHCOR (R»T;i/+;L'axi*T7;i/+;i'»* 

'^Y^ en^. ) 

R, [0159] ^uric:^^m-cmi>i>-m. ( 1 1 ) ra 

Ri. R., R3»;^<IRMT-X»-NH,. -NH [0 160] 

R, -NR, (S;tt3R»T;m^;us, ry-^vK, [^b2 8] 
(1) 




(2) 




CH, 



(3) 



H^N^^N^CH8 



CHs 



(4) 



H2C2\^^^^N.,^/' C2H5 



C2H6 



[0161] 



[^b2 9] 



(23) 



43 



#P8¥ 1 0-3 1 9 62 8 
44 



(5) 



H3CO 




(6) 



(7) 



(8) 



N;:yjN 

NH— OCH, 




H3CO \^^CHa 



CH3 



H-N-C,2H„ 



[0162] ^:^-K:*J^,»T:». ^^5t14. 

[0163] *^W(Cfflt,» 6n-5 U *«i|&5^«. BE 30 
Tffi-CiiJ^L,fcM5R««{Cj:SJ:b^ffi«*S2 Om' /g 

«± (^(C3 0-4 0 Om' /g) ©i5Hl^CD^(D*5^ 

m^UcMLXO. 0 l~8ffliaJ« »3!b< wo. 1~ 

[0 16 4] *^B^4cfflCi6nSt^y*^*0^(3:> iii-S 

iSriJ. WtBS^rWf i>'>7>*-7 7-'J>y^J. ^©fte©W 40 
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